The quantization thermal excitation isotherms based on the maximum triad spin number (G) of each energy level for metal cluster were derived as a function of temperature by expanding the binomial theorems according to energy levels. From them the quantized geometric mean heat capacity equations are expressed in sequence. Among them the five quantized geometric heat capacity equations, fit the best to the experimental heat capacity data of metal atoms at constant pressure. In the derivations we assume that the triad spin composed of an electron, its proton and its neutron in a metal cluster become a basic unit of thermal excitation. Boltzmann constant (k B ) is found to be an average specific heat of an energy level in a metal cluster. And then the constant (k K ) is found to be an average specific heat of a photon in a metal cluster. The core triad spin made of free neutrons may exist as the second one additional energy level. The energy levels are grouped according to the forms of four spins throughout two axes. Planck constant is theoretically obtained with the ratio of the internal energy of metal (U) to total isotherm number (N) through Equipartition theorem.
Introduction
The advanced quantized adsorption isotherms derived in the paper [1] fit well to the experimental data which BET isotherm does not fit. Using this total isotherm we can manage to quantize the excited particles number in setting up the total
Statistical Modeling

Binomial Theorem Model
The general m quantized equation of the binomial expanding for one is ( ) ( ) ( ) Suppose that since metals can be applied to the generally known electronic configurations, they have the consistent spin models as shown in Figure 2 [2] . Since only the numbers of electrons according to energy levels in a cluster are counted in statistics, the spatial arrangement triad spins in a cluster or the spatial arrangement of particles in a triad spin is immaterial. The orbital protons combine with the negative parts of the orbital neutrons and the orbital electrons in the outside of the metal atom. When a triad spin excites, the particles (an electron, its proton and its neutron) in the triad spin excite dependently and simultaneously, making photons as showed in Figure 1 . This figure predicts the disclosure of the coming Figure 3 .
Each energy level has one binomial theorem [5] . Since the excitation energies among levels are different, the summation intervals are also different. The maximum number of the un-excited triad spin for each level is ( ) G Z n for a metal atom. Here Z is the atomic number of the metal and n the number of energy The number of a triad spin excited with the lowest energy is 1 N . The lowest energy level has the excitation probability of
de-excitation probability of
In the above 1 W and 1 D are the decay constant and the excitation energy of a triad spin with the lowest excitation energy level. The binomial theorem [5] of the lowest energy level becomes ( ) ( )
If we have the probability function 1 h p for the excited a triad spins of the second to nth energy levels and the probability function
de-excited a triad spins binomial theorems become for
Let us multiply Equation (1) and Equation (2) 
In the above equation the largest term dominates the probability function. Hence using that the total differential equation should be zero so that
where
In Equation (2) 1 h W and 1 h D are the decay constant and the excitation energy of a triad spins from the second to nth energy levels. But since all equations in the first to nth binomial theorems are dependent on one another, they are multiplied to meet the excitation of triad spins in metal cluster.
Since each excited triad spin is furnished with the same amount of energy (at the same temperature) irrespective of the energy levels, the total excitation (internal) energy U for all excited triad spins becomes
In Equation (4) e u is the average excitation energy of triad spins. It is considered that the largest term in Equation (3) dominates the probability function.
Hence by using Srirling's approximation, we obtain for
where ( )
And by using the equations of
, and
2, 3, 4, n =  Equation (3) and Equation (4) being introduced into the combined thermodynamics 1st and 2nd law equation
at the constant volume of the system, the chemical potential of an excited cluster becomes
The chemical potential of an unexcited cluster may be generally defined as
Here, the ideal gas relationship for the de-excited cluster with excited cluster is accomplished since Equation (8) can be obtained from Equation (9) in the literature [6] by plugging PV nRT = [7] [8]. The excitation of a triad spin is equal to one excitation of a gas molecule. Since the excitation is measured at the equilibrium between the excited cluster and the de-excited cluster, that is, E UE µ µ = , by equating Equation (7) to Equation (8) Equations (5) and (6) being added side by side and by introducing Equation (9) into their resulting equations, we obtain 
By substituting B k instead of ( ) K Z n k into Equation (11) 
In Equation (12), ( )
R N k = is the universal gas constant. In the above equations the subscript 1 represents the lowest energy level. The latter agrees with ours a little. By introducing Equation (10) into Equation (5) and Equation (6) and rearranging after multiplying side by side, the number, n N of the excited triad spins of the nth energy level is obtained as follows 
For the heat capacities of the other energy levels at constant volume we use Equations (5), (6), (10) and (13) . Hence the heat capacities of the next higher energy levels for 2 3 4 5 , , , N N N N and 6 N of the excited triad spins in a metal cluster at constant volume become At n → ∞ , the number of heat capacity equations becomes infinitive. The heat capacities can not be added with one another. The geometric mean heat capacity illustrates that the concept of the particles and their collisions for the heat capacity of the metal are counted in the cluster.
Equation (5) and Equation (6) being combined with Equation (10) and Equation (13), the excitation isotherm equation of the total triad spins in a cluster, NN mG from Equation (16) in the paper [2] is obtained as follows Here let us bring Equation (12) in the paper [1] which is not right, and then let us correct as follows, since it is necessary to infer the coming equation (18). By using Equation (17), Equation (16) 
where in the above In the above Equation (16) is accomplished thermodynamically.
Planck Constant
We calculated the Planck constant according to temperatures by using the equation, Here, the terminology of the excitation isotherm can be used by being based on the saturation excitation temperature (inflection point in heat capacity equation), T s . In Equation (16) 
Results and Discussion
We tried to look over the fitting extent of the theoretically quantized heat capacity equations to the experimental heat capacity data of Ag [9] , Cu [10] , B [11] , Ni [12] [13], Pd [14] [15], Pt [16] , Al [10] and Li [17] at the constant pressure by calculating the standard error( σ ). In all figures A means the constant in the semi-empirical equation,
A of boron is negative. It means
in the paper [7] ( Table 1) .
Equations in paper [7] were calculated by Fortran. Those of this paper are calculated by C(C++) language. Quantization should make the standard errors of this paper.
For all metals we obtained the constant parameters and standard error by ( ) The general text books say that there are two kinds of the spins, the upward spin ↑ and the downward spin ↓ for the electrons and the upward spin ⇑ and the downward spin ⇓ for the proton (+neutrons) in an atom. To discern the spins upward and downward is the same as to discern left and right and forward and backward. Since the metals have the three dimensional structures, it is not reasonable to discern and arrange the spins one dimensionally whether they 
Conclusion
The most promising quantized heat capacity equation for metal clusters at the constant volume is Quantization is linear, all equations are linear.
